Bcl-w promotes cell invasion by blocking the invasion-suppressing action of Bax.
The Bcl-2 family members are key regulators of cellular viability, either promoting or suppressing cell death. Recent reports have indicated that the pro-survival members (Bcl-w, Bcl-XL, and others) also enhance the migratory and invasive potentials of cancer cells, although the mechanisms underlying this phenomenon have yet to be adequately elucidated. Herein, by using human cancer cells and mouse embryonic fibroblasts, we demonstrate that Bcl-w functions in the mitochondria to increase the levels of reactive oxygen species (ROS), which subsequently stimulates the invasion-promoting signaling pathway. By way of contrast, Bax,a member of the multidomain pro-apoptotic group (Bax and Bak), was found to reduce ROS levels, thereby suppressing cell invasion. Analyses of the functional relationship between Bcl-w and Bax have shown that Bcl-w requires Bax for promoting cell invasion, whereas Bax suppresses cell invasion in a Bcl-win dependent manner. By using a Bcl-w mutant (Bcl-w/G94A) that was found not to bind to Bax, we have further determined that Bcl-w should bind to Bax to promote cell invasion. Overall, the results indicate that Bcl-w enhances cellular invasiveness by binding to Bax and subsequently blocking its invasion suppressing actions. Moreover, these functions of Bcl-w and Bax are mimicked by other pro-survival and pro-apoptotic members, such as Bcl-XL and Bak, respectively. We propose the balance between prosurvival and multidomain pro-apoptotic members as a novel determinant of cellular invasiveness.